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(57) 

■^^/l-^^'J (10 7) ^3iK6<)lc5lfr-r.|.. fi^Jilf. 
migf5(i;^t-h':r-^^;M^:y (10 7) zr^i^as 

mig#-g-*^;^tr-Hr'f-^;i';<^ y (10 7) (cjlJn? 
'J*>f> (10 7) ffl^^fx^.. t, ^— 

W-fev^•r^i. xt-K^^-v;M^'j ( 1 07) oi: 





'J ( 1 0 7 ) : iJ J:^/H?iexh•- 
K:r-^-\';M^: U (10 7) ^:D^<7)js^i^^^^v^Tg0^ 

■thfz^<r>X\;-Y-f^^)l'^=L-'/ h ( 1 0 9 ) 5: 

•yh ( 1 1 3) ^■&tf^i:^r^#^§i:1■■l. 11^^31 icT)^ 

0 9 ) *TO2-iSS-t-l./::J60ia(ii- 7 h (12 5) 
2-^;^, miE;^3Tldll-X-7 F ( 1 1 3 ) 

mzn LxmzfsmMm<r>^<r>t ^ y vmiimt 

>! r t -r I. If ^ 3 iomig ?ff . 
3comiS2s. 

[if «3S 7 ] 151 f - K rT-f ^ryUjSfrJLri v h ( 1 
0 9 ) A^'huI^;^ Y^A ^/M^: 'J rluE;^=J Tieii 

h (1 1 3 ) (TifoyYmzm^^-^x'mi-thz. 
k ^!f$mt-ri.if««3<^^fgs. 

o-V^TISWtl.i i: mW.btmm. 1 (D^gglS. 
t if ^JS 9 ] 15iEX f - F ^immm^ti^^^9 y 
(115. 3 6 1~369) t'$)l.^i:5:#St-fl>if 

[ifl^Ji 1 0 ] mix\i- vy^ ^juisMwmti^, ^ 

v^5^ig#-?(ctiiBfS-f)iext;-F^^'f-V;U;f::5'y (i 
15, 36 1~3 69) (7)gi!)l;S-:fV^T^fttl.;^^*^ 
Oi^DjjL-vF (121) 2:-&-tr^tS:#Sit-r.i.lf* 

[is*Jii 2] $f>{c, l5iep<^'JW=^g*^?^^T 
(119) i^tsztk^mti-mmi o«o«g 

mmi3] |?ieT-<;^TU-fi--yF ( 1 1 9) 




(2) ^^^11-2 7 5 204 

7!^'H5ffimiS##r, mi:^^-Yy^^)\^it^9y ( 1 1 
5. 3 6 1-3 69) tJ^fDig-itT^-rS^tzrltS 

t-ri.iff;R3Si 2oms§S5. 

[if*Jii 4 ] $ <i>{c. mio;^t-F^^-f-t';u-t:^' 

> (36 1-3 69) ^-i-^, frier -fXrWi--y 
h ( 1 1 9 ) *51Sli((7)«M#vt ^fi'bXt-F/'f ^ 
yW-t::?^ (36 1-3 69) inB^'^Xm7T^th:Lt 

[ if^ia 1 5 1 juie;^ f - F * u ( i o 
7 ) *^'^fSio">'^ ')m.k-^h: ^y=€')^m.mm-t 

-Tf^yy (117) B?feT'f;i.rW'fa--yF 
( 1 1 9 ) *<, fiie^^ u{aa(c^s^ft$i^Tv^smlg# 

■§-2:f)iS^^ 'J t'jL---Jf:5'y (117) coSIIUcS-:^^ 

xmm<7^hhm^\.z^7r^th^bkw^ttmsm 
3<7)itig|i. 

[if«JS 161 ? tf>{C, %iifi::^-y F ( 1 2 1 ) 

wHiy^^-Y-f^'^iVy^^'} ( i07) 

fSS^$iiTt^l.iyS#-tt, luiext-Fr^-^;U-t::J' 

y ( 1 1 5 ) <r)^i,zm^\^x^n-zm.-thzf7:m 
[ if 1 7 ] i5ie»ttoj) s imif. w^ms.i>z 
( 1 1 9 ) mrismiss-t^stssscjtit'^.ixi.m 

|gS-^c7))l#tca^L. Bflie^i*-:^- -y F ( 1 2 1 ) A^' 
B5ffia^?ix^>:«|g#^(CH5iex tr- F^J^-f y 
(115) c7)^^^S':J^,^TII^^^^rr&^i:2:mt 
■rSlf^R^l 6<7)^?|. 

[ If ^ 1 8 ] ajmKi* ^^tt !> /ci^o:^ffiTj> 

X. 

f^-(7)7f.yy (117) 5g|frtl>wi:t\ ^^.tr-F^' 

■i^r)vmmm^h7.T^vr; HiiX/^-coif^yy 

(115) SrSSrt -5. i: T-, suffix f - F rT'f -V;US 
^\.znt:%m-th:^T -y rSr^tf t Srmtl-I.:^ 

a. 

[if 19) ^hkz. msm-<r>iii9 y ( 1 1 7 ) 
S:. Fjraoxf-F^^'f-¥7U#-f-*i^$iii)^TRm 

cT),^?:?^ (115) imrfhztx\ -eomso;^^ 
- F:?'^ 'Tll'^^\.z^i:^thXT -yr 2"ttfC t zr 
1#1Stf l.tS3<3S18i7):^j£. 
[if«iS2 01 X\:-Yy^^}\^;<^')^:Vkmhtz 

ihmmx-h -yx. 1 nism^ ■. m.<^:^ t- f 

yL'S-f-rlSSfrt-i.^^T-yr : n i.j/-srmm^hfzm^ 
(r>x tr- F ^)V^^-kmMmzm^\. ^xw^ & 

[ifl«S2 1 ] $ f>c, H5ieiglf^$ii^c#;^f-F^^ 

^^)Vm^k^7^\:-Yy^^)\^if^'9y ( 3 6 1-3 6 
9) tJ=fJ5$-tf-|.^T-y7-r^tf^fc$:^S[t-rSif3< 
ii2 0«7):6-vi. 



(3) 
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- -iOlijXtS) |.C.t-2:.-1^ t.HS.if j^JH 2.2<7):fta 

mmm 2 5 ] Biiisam*'0f^^!iii*igiifrt<7)«-iss^ 

Wittim^^22mm. 
x%ntimsib-rm-i!<m2(oiTm. 

[000 1] 
[0002] 

7>J-^-yv- (DTMF) fi^(C^$il&, if«3!S^m 
iSS {PSTN) J5i,v^«i:fl!!«7)4>ji^x^vXTA{i, ::ii^> 

[ 0 0 0 3 ] B^H -kmith 7ti6iO^«| t LT , ^ < O 

7A$ii/^miS#-t{:JtJf:--ri>-TiiODTMFfi-^2:±^ 
L. C:fHi.DTHFft-^S:PSTN(=jMfrr5. C:3LT. PSTN 
t-tiKt::^. %mz\t. :x-^\tmzx\^-Y^^'^ 
)Vif-^yk^Ui<r>\Z. 5>7t*»{,a— 
iifz%X^^\.znmh^-t:^Lfzt-(m 0 

[0004] ^-otf^^mt. -rxn^mmii: L 

T . ^ruy^Jx^Ktzm^i,zn Lxmm<r>:^ ^- yv 

■i -V;U-t:^' >- SriS (ts fti? 0 . ^ e- F :5^>f ^/U^fg 

iS5sA«$>i.. z(r>9-ir<n%.m^x-{i. mm. 



fif^njssfi, -^■i^^ci^^Dtl.DTMF^f#s:4fi£•ri.. 
[0005] z.fiC3^^(r>-$'^r<r)x\:-Yy'\^)vm 

P-i??:^!? LSt-i^A '1<^?w^{-^A>CB#Pb1 

.1 t-fti)"rfi?«i<fri--f *''m-<?)3^t:"- f" 

y>{ ^)\^:f^i$' yz:Wti::^-i'<^mztiiv^i}i^m^ti^ 
X 0 l,z^<r>mii^^im-ff)7.\;- -YjUrf^i^yiz 

<7)^ti^^\-7mLrz'0 . :^V7::t-Yi)^$ixt:0LX 

li^^'J{4a^^SrD^/7AL^^^i:. •@:(50;^f-F:J^ 
■^■^;U;K:5'y$rfflLTt>. i^ii'^mzmS^imiX'^ 

[0006] 

[ I^BS*^'^^ L J: 3 h -f &gP.li ] X f - F ^/US^ 
^^blXZ(r)m^imL^j:<^d:lZtX'h^. OS 

0 , missitiiiA LtztK mm^ t - f 

[0007] 

t-F^^'f-iryM^r'JzrjiJCWlcHff-rs. M;c.{f. ^ 
|gS{±;^ f - F rJ^-f * 'J S: ii?i7)^{cS^v ^TH 

t:-F^^^;Mt'JCJISD$ix, J>S '9«?^{::S'tt^ 

iit' V h - F y^ ^ t-t^fm $ 

S . 1 3 --rxrmumziiK^XM , ;^ tr- F y^ ^)\^y>- 

SiSj£lcm(t<5iX7t:miSS-f f - F ^J^'f ^ 

!i: . S t Sifi T A 0 h'- F ^ 

iV^^^)\,z^ S^SL<ii. ^^\,zm^\^X^^'^t\. 
h. 

[0008] 

[^BjconMoj^s] nuciK-rmistii 0 5<i. xt- 

- F ^^'f ^ 1 0 7 1 X f - F y-f ■^;Wg=i?r JL - 
•y h 1 0 9 $:-t-0. ;^f-F^^^-^;M^ U 1 07li, 




^Bfl t J: ^ i: . t- K ^/M ^: 'J 1 0 7 
[0 0 09] $/i>(C. ;^t-h-:/^-^;H!fii--xhl 

0 9{4, tti#^^* y 1 1 1 t;^3Tfeiii-v m 1 3 
2-&tf. aj##^^ u 1 1 Hi. mcom^^^mm 

iss 1 0 scD^mm^-rizi ^xmi'r(>ti^^xcr> 

ffl±(c<4, 5 0-1 0CO7j--:5^i0^fg#^S:te«tl. 

[0 0 10] xaTim^--vVl 1 3J4. tii#-f^^ 

^<7):^^y^m^nmtl. 122(5:, ;?.f-H^'f-^;w 
Hffi--y h 1 0 9co-U»(7)S&mX'h 0 . 

i; 1 1 1 co-gptJJ-fc , x3Tiefji-7 h 1 1 3(7)-u 

:H-S:^f . iUS-^^t'J 1 llii, g®<7)p(^ 'J-fe;U2 
02, 204, 206. . . 2502-g-Py^, XziTtm 
^- V h 1 1 3 i>nmi-i>mfiL<7)^=^ V ■^)1'3 0 2,, 3 
04, 306. . . 350r-^tf. aj#-f^^:'J 1 1 1 

ix, ;^3 7'f5$|:x- -y Ml 3i:7)^>^ 'J-fe;Ui, 

■^^^ y 1 1 ico«-fe;Kcfiss$fxTv>.s?tE-r.s'itjtg 
[00 11] mm. tt!#-§->ty 1 1 io-fe;P2 1 o 

^i;iS#•f(410)267-8172^:^g^?JL, xnrfeiSi- 
•y M 1 3iO-fe;U3 1 0{4, iJ:8 6$fS^L, ClfltCj: 
oT, 8 6IIlcoail:gii?*«#^(410)267-8172{C^(t'^> 
iTJt::t*<^$iil>. ■t;U2 l 2(4, 

(201) 280-1308 a: fSS^L, i^fD-r'S.-t>I'3 1 2{i, fi 

[0012] ib^mmmii ^>ix^ t , h- h 

jUWM^--y M 0 9{4, ■?:<DSl,!^cr,m^-^i^fE 
L, ^il^ai#^^ty 1 1 KctgS^^flTV&HiS* 

i::L-yhi 09{i, m^ti^^yhmiim^ti . m 

Hi. ff;^>:^raiii?*^'#-^(201)280-1308tc}&ft (>titz^ 
^(4, X^^-^y^^Jl^WM^-'v h 1 0 914, COS 
^*^'-fe;l.2 1 2^ctS^$i^TV^I.#-^^:-gcLT^^•S.^ 
fcz-i^SL, -tyPS 1 2<7);!7'>:^hffl2-6 6(=t«:}i-f 

1 1 ltf52?c7)-feM3lSS^$n, l^r.S>;?:7'>y hii 
A^';^=irieSfi--y H 1 1 3WSl£--ri.-b;KC}g*[^$71 




(4) Ifffl^l 1-275204 

I.. 

[00 13] ;?.f-H/^^/U.X^y 1 0714, '>-5r< 

<7)|iM0y(c;J3v^T{4, ;^f-H:?''f^;u.x^ y i o 7 
«4, SlgS50fffl^N-^^;u±(;IS{t (>tit:^:^ tr- H r^f 

*l|BSOi;9-o<7)|l!£«?iJCi3i,^T{4, ;^t:-H:r 
-f-^;U^ty 1 0 7i4, H-^>N*4'wUciSJt<i>fLfc, -to 

x.mf!i<7):^^-Yy-t^m-^i^mh^^ 

m^mizHK^X , Xh- K:$^^ ^;UHfTi--y h 1 0 
9(4, ;^tr-Hr-f^;L'>^y 1 07^, mtii. 
Tm%^--vVl 1 3t*Slrt$il-CV^^;:7'>>hffl(cS 

[0014] Sf^rD■l:;^(4^SD^c^7=S: act i#;t 

-•y hi 09(4, ;?.h--H:J^-f-^;M^y 1 0 7?r, » 

LT, ISfrroH:;?.(4illii¥oil]gi*^'E»f^(7)<i(c^L/v:t 

f-Fr/'f-V/l/^i-.y M 0 9(4, felsl, lOSO 

l,zm-hmz. xt-F^J^-f-VyU^^^y 1 0 7rMff-r 
-i.. MfTra-bJ^(4, :i-^f{CJ:r>T]gtRJ).5.^^{4ro 
i/7A-tl.Ci:*^'^BET'J)0, C<7)rn^7 5yi5^(4, 
if ^ b < (4 , Wis^z^iWh -yfzt^ ^c<7);^^T=S:t>i^ 

[ 0 0 1 5 ] 0 1 i,z7jk-tmmmizii\,^xii. mi^ i o 
5(4, S-^tc, :^\^-Yy^^)Vif^syi 1 St, 
yh'i-Ttf^j'yi 1 7&^;^i, c:n<c.«4, feo*3o;?.f 
-H^J^-f-iryM^ y 1 0 7tS^-&$ixS. ;?.t-Ky'f 
•^*;M^y 1 0 7(4, $^>(C, T-f;?,rP'fi->y M 

1 9{cts-&§fis. z.cr>mm^zii\^x\i. i— r*< 

^^yt'jL-;t^:J'yi 175-^-rSi:, Xh-Ky-f 
y 1 0 7*'t,mfcr- H:/-<^;i'S-t*^T :^ 
-T\y^a.- y Y 1 1 9±(c^$ni.. mUi, ^WiCO 

Sig#-f-A^';^t-H^'f -^/u^^ y 1 0 7(ci^?fi, 

i-f->';<^:yh-i-;}f^yi 1 7^^-r5t, .Xt 
-K^-f^;u^^ y 1 0 7(c1SS^$iirv^.S.-o, :^ 
T, ^I.V^{4— S?<7)#-f-*^T-<:^ru^Ji---y M 1 9 

[0016] -00|ligW(:fei'^T(4, y 

^y 1 0 7rto##*<, %^<^hhimx\ mt\i. s 

i.^tcf&(t^>7t:#^<7)ji||(ca^$^t5. ^Ji{f, 
if*>'><^ y t'i-*':? y 1 1 7 S-^irtl. b , -Si 14 
St.SJ^CS-(ttf>zxj'c#-f*<T -f ;^7*i/'f JL;:-y h 1 1 
9±(ca^$fL, ZJKglc^^ y t'i-;jf^' y S-giH- 

-v M 1 9±(C^T^$fl, ZJ£Bi7)g®T-{4. ZSB 




ixtz^^X- , f - K ^-f 

1 1 5s-gsrri>;i;T'. ^(mm<r)m.w§^^zmix 

[00 17] f <P^rV^ :!.=.••, Y I 1 9\i. m^^ix 

-eomis§#(cj>i.-§-i. t>ixfzmmzmi'r(^tit:f^<7) 

7 M 1 QA^'^OffifSc. ;^t:-K:/-Y-^;M^ U 1 0 

[0018] z<7)m^mmii. n,m^ i o s^ojl— r*< 

A^X t- K :/>f ^ 'J 1 0 7 izt&^^ilX V 

^-yi 1 72:, -?-i^ffl#-<7)ill§S-^A<T'fxr 

U^i-.yM 1 9±lzmi:>tl^tX'mWrrh:ibi:^ 

lip. z<7)t^, i-ifA^'-ecoffl^camtmigUittfo 

ti^±m<^X-^hZti:ntX\.^li^l,i. fta* 

rz^mzmthf-^^M.hZbX\ iELvi?^#^$r 
^i]-f & i: J: 0 ^^(==5: 5 . 
(0019) ILV->?KS#-t*^'T-<;^7'^-<i-'/ h 1 
1 9±(ca*$ii7t:B#*.t\ a— tf*^xt:-^-:J^■^-\';^ 
--J^:?vl 1 5$-!eilrri.i:, ;^t-H:J^'f-^;M^'J 1 

0 7t<^ff)mmf^imj^--y m 2 1 {ctii:J]-ri.. 
%ii?i-vM 2 iti, ^m^^y-fyx-:^ (TL 

I) 1 2 3$r:ft-LTPSTNj)'i.V^«aftSc7)«lc^-^§ill.. 

^^zmx%mi. m^--y h 1 2 ^-j-^ y 

V 1 2 4(Ct,^-^$it, JL— f£7)df-yN-.y H 1 2 4<73S 

•y M 2 Hi, tani:, :^-^(,zXr,XX:h$tifznm 
^^i,zm-^\-''XmiihZbi>. ;^e-K^-f^r;M^U 

1 oii-h^m^tifzm^^ifzm-^^^xm^fhzb f 

T-^&. ?|iifa.z:-y M 2 IJi, ih^zrmi-fhcDlztax. 
X , tfinfffifSS:;?. f- Kr/'f -^yl-HfrJ-- -y M 0 9 
I., xf- }^y^^/U3m^- v h 1 0 9ii, ^ 
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iOtifS^fflv^T, tB#-f^^:'J 1 1 liJiy/Sj-S^-^Ji 
:^3nElii-vhl 13^^-r5. 
[0020] T-f-K^-f-^yUHSif^-vM 0 9«±, 
? f>lc. ^iia---y M 2 5 r-ft-tf. -y h 1 2 

H^'f^/mfii-'y M 0 9(C<}:^T. ai§^;<^U 

1 1 1 b:^-o7tmJL~-/ h 1 1 3(0p^^z:'mtlf-i 
Mzm^^(>fih. -o<?)||^SW^i5V^TIi, ^€i--y 
> 1_2 5jZifm^tl^Zh'-Yy^^jy^J^=^y h 1 

2 5l=J:oT^v^t>ix|.^ffii: LTIi. "B§raPl*Wv^' 
<i>ix. ;^tr-Kr'f^;HEfri--yhl 09{i, Z(7)^ 

^ggffiics^^^T, ;^3riEfii-'y H 1 1 scom^^ 

mmzW^l, P^:37tm^--y Y 1 1 3A<$>hm^^ 

tih^mmmzm^ihhfzvs^co^^mth zbtm9^ 
$ni>. mm, zm^mmt<3 0Bi,zm^^tLfziii 

\^y^^)V^a.=.-y V 1 0 9{i. ;?.3ri2 

isjLz:.y M 1 3o<ir , sfi^oB 0 B(ommz\m 
htitzn<o:h-iw.m-h:!i o tsifit-s . xartm^ 

-■y h 1 1 ScOMSfli, ^Wtc. CTi-lf- SB^7=S^^ 
•i.. 

[002 1 ] B§rBiSii*^'3 0 Biz^A^^hfzm^. mi 

(3f. -?-ix-?-'it, mfS§^(410)267-8172(C^(t^ii:^c8 
6^<r>VMff<D[H<7i3mb. mfS#^(201)280-1308C 
^(t'^ilJ'c 6 5Il]<7)l;^D?<7)rt<0.2[H]*i^B*^^>^i.T 

3 0BX'omnzmii^tifzi,(pbmMtib, mscD 

H^y^^ymfjo-JZ y M 0 9{±, ^^I'J-fe-'l'B 1 OCT) 
fi2:8 3tC5EfrL. ^*'J-b;l/3 1 2co<i2: 6 SicHfr 

Wtcgfr-r -S ZbX\ ;^ f - K ^ 'J 1 0 7 

nm^tiXK^im^^^AK ■5•ogail^cJ:r>•ci£^$^^. 

-if J: l>«IS«^rn^^7 S y/iSSSri^^^t C 
[0022] if3§-f;<^'; 1 1 1 b:^':i7UB:^~-y h 

1 r32:Siitcs^vi-ci^-ri.wtcot,a— 5<7):Sm 
^0. $}i^^*^mk(7)30B(7)msimz^-^^j:\.^m^ 

li, 1 1 l<^^tibm&-th:>(=f:V-kMi 

ilSJ:3lC7-i7$flS. |5iatc,';z.r3 7'ieilii--yh 
1 1 3<7)J^jj;-fi,-fe/i.t,?14$ni./!)\ J>&v^Ji:Sr/i^ 

LX, mm^^^t'J 1 1 1 i:Xr3Tfe$i:x- -y h 1 1 3 



(6) 
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[0023] tzfzL. ^^'<-;2.(7)S<irfflV^.5lS-&. 

t:m^X'{, , ;^ t- H rJ^-f ^/l^Sff JL- V M 0 9 t X 
l^- K-:/^--=r;UX^:-U l-0.Z*?:^r?S4?.ilT Ll_5 ^ 

t,T'&^. giJiif. ^MtLT, ^§gl0 5*^'fflV^£> 

iiit^f^cos 0 Emzmi.fi^tirz^xffim.m^^^im 
■ri. J: 3 miss 1 0 stfimmmzm^^h 

[0 0 24] ?(^VAm'oXmi:^tli^m^:WMti> 

fzib(7)i,o-^(r>1]mizii\^xii. mmti^&9S^^<r)M 
tS-cJv^TSS^ni.. mtii. ^M^SOOffliODft 
tk^L. 10 mcr>f^mzj&^ arfi^^ a J: 3 (cfS^-f h Z 

h 1 0 9(i, 1 omcDV^lz. a3#-t;^^ U 1 1 
1 fcX^Tiefl^--/ b 1 1 3(;tg^$ilTV^^ii?r^ 
5 0 Offii7)iif icj^-r ^.of (7)i^*:S^,-rs J: 3 (zja?f 

i>T'^-s. mtii, mm^, Mmnsosffimmamz 
m-fhti. Li3^{,. &m<7i5oom<^^i,zm-ti>±x^ 
^t^i:bhzti^x-^i>. 
[oo2 5].t5-oeo::^si:LT. mmtLx. 

if. m-(r)'m^^i,ziim-zMmt,ii, -eod? 

A\ •?-il-?-'ix. 1 O^^l^ggUctOfc-rSfc. ^-o 

i:}j-^i*^L^t,i7)t-rsfc, mzc^mtm^nAjifco 

[0 0 2 6] ^x^-Afc(iBgS^(r<, ;^t-h':J^^ 
•^;US0fi--y MO 9#{iJ#-§-^^ U 1 1 1 i:;^3r 

leiijL- .y h 1 1 3{zm(i^ixx\^hmmws\-rht 

:5^'fir;U^^ U 1 07t-?-ii;?.=3 7ie^i--y M 13 
J: ^ t=Mfr1-S . ^5l&. 10 5 5:. jl— f 
iS#-^<7)i— f To A 2- ;^ t- H -VyUi^;^-?" A 

4>ix.i.MjSi:J±tera^tXf-K^^'f-^yM^'J 1 0 7 
0-IS^^tcS^?fl. ;?,l::-H:$^'f^/l^^t 'J 1 0 70 



[ 0 0 2 7 ] ^3iS. *!|BflO-o<7)ft#^MWcJ:S 

-'I'^i--/ M 0 9 , aiS-f-^^ 111. X3rf£ 

ISjl- ./ h 1 1 3 , ^D^o-r. V H 1 2 1 . SSmil'f y 
^7x-Xl 23. fcJ:l/^^w\-.yKl 24(i. miSIf 

1 0 5 t<r>mim:i.x'm^RLfzxixh^^t^mzm^ 
±^^-^zfzu m^^i 0 5' jo^^ii. astc7);?.f- 

H ^'f ir/P t^:? y . fi^J iJi." 5 oco^; e- K ^^'T^/U^c 
:J'>'36 1. 3 6 3. 3 6 5. 3 6 9*<iS(t'^>ixi.. CI 

[0028] Zil(,X\f-]^i/-(^)l't:iS^y3 6 1—3 
6 9eDt5<D}5CDls:. >^ t- K rT-Y ^: ij 1 0 7 ^C^S 

^■^titzmm^^tn^-f^. -r)(7)mmmi,z}i\.^x 

ti, -f -fXri^-f^- xM 1 9li, x\:-Y^A^)l' 
^L. Zntz^. ^— tf{i. f -f ;^TU-f::L-v M 1 

;f::5'y(7)— St. ;?.t:-K;J^>f -VyM^'J 1 
0 7 A<^jEt-SIOS#-f &5gD?^--/ M 2 1 [Z^m 
L. ^iifjL--y M 2 Hi. iliDfr^^Sfcfcttc. 
-eoiii«fS#-^rXt:-K:J^>f^r;H^:3---y h 1 0 9 

[0029] Xt-H:5^-Y-^/L';K^yA<50igJStiJ'-38: 

•y i^o^^A^goTrnKs 10 5' a^^m^fitzt^ 

t. Clfi^,^. IS^Mlc. m^r^^^hZtti-X-^iti'^: 
fzfzL. 0 5 • *U O^St'T), CTi.{f. 2 Offl 

^J;ctf. 2 Olicoxt-H:?'^ 

>f^;l'^^:!; 1 0 7fcT'<;<.ru^JL--y M l 92:® 
S (c^ff-t s c: 1 1-. i-if A^x f - H ^^-f -\';L',t: ^ > 

12 1^iYLXm^%iE^ixlXol,z^h.h. 
[0030] ^^7)||^£fiFlJ^Ci>V^T{i. ^Jiif. 1>' 

u^jL-.y M 1 g^zx-iXf^^-thx^^-Yy^^iv 

{ii^X/T^ xr\y^a.-y h 1 1 9i3<^(7)X0lZ 




h. tht. r^:^ru-(:L=.-y h 1 1 9*^-^•i^^:^^^E 
•f|>;?.t-H/'f ^/US-fSr^L, -eo§-^*»'ELv^ 

[003 1 ] z<Dmmii. i— !f*^v^<o*>oj>i.v^ 

(i. ;^l:r-H:/^-^;U;Jf:J'y 1-1 Ozri— 
^^9yi l-2 0(ijiiEfi^(ciS^fcJ:l^lEfT$n.5.J:e 

\i-Yy^^ii'rf.9'yi%-<r>y)i'-r (i-i o ) tc 
)V-r (11-20) t=/;i'-7-<t;-tl.:^{i, S'JRSt- 

7 . diS-f^^ 'J 111, is J:t;f;^3rieiii-7 h 1 
1 3(i, liJiif(cS-:^v^TIEffStT.SJ:3t|g|+$ix|.. 

Xmii^mi. X3.Tfe#fa.:i-yM 13lCj:oT. 
$lta.--y h 1. 1 3lcJ:.-:>T, S>l)?KS##*^'^Sft$il 

Ltzi^miimm-^ti:iix\ mmtLxm^^^zbi>x' 

# ^Bf ^ I D T- t-&i?-ti:-C«^-r 1. ^ t t>T# I. . 
[00 331 ^B?^ I Dt-^-^, 'P^mhl^^ii^P^ 

(PBx) icioT, ^tnzntm^ixtcmmio 

5*)|)VMil05' (CgtJ&L. PBX$>SV^Ji+5li^*^^, 



(7) #^^11-275204 

-^/U^i- -y M 0 9 J) S V ^{ iraa-fl. ^ ^ U <07 -r 
-;UHtcai#^^^ 'J 1 1 l'^co?SIS§#(7)tgS^t^3i 

ikthzti^x'^i, zcoxoizix^i^^tih^mm 

hi-f^fsirmhi^^immmiz^^xmiR^rifc 
mzm-p<&tmmzm^tif.:mm^<7)m^. m. 

^(ommrnhh^f^^i^ziim^-th^comms^ 

mT-i?z-tif>hZi:i,X'^l. 
(00341 Xt'-}^y^^l\^ji^V 107. ;?.h'-H 
^^^-\';H!fri->y f 1 0 9iiXr/%^^-v M 2 1 

^cDi^^co^^mf-r^Xoizm&^tLfz^mm-iz-y 
■ft txmmi-izti>. ±Mc7):^^B^<r>^mizi}\ix.x 

-fe 1 1 TH^-f •!> t i.T't' s . 

[l2n5iO©m>Jiri5iBJl 

(01 1 *%BHtcJ:^Sg5s<7)-o<7)|li£Mi73BgyD.y 
( 0 2 1 H 1 <r)^m(r>x tr- H rJ^^f -^/UgfiaL- -y h 
[03 1 3js:^B^tCil.^ll<7)ft§IIJ£0'J<OBSyD-y ^' 

[ff^coiftBJl 

105 

107 ;?.f-H/'f^;M^:U 

10 9 ;^ f - K ^/'f ^;U5!3^lra::: -y h 

111 til#^^^'J 

1 1 3 ;?,3TiEII^:2---y h 

115 ;^br-Hy'f^;U;K:?>' 

117 ^^r'Jh'a-tC:?^' 

119 r^xr\^^3.-yh 

121 56'fa.:::-yh 

123 migIIIg5^i^:?7x-X (TLI) 

124 ^WN-yH 

125 ^iiaii-yh 



(8) 

(nn 



1-275204 



S K 3. - h 




a s ^ 


E » ' 






113 


11) 


K a ^ 


- h 125 



107 



-115-- 



119 J 













iJt^rV 



-^il? 




121 



123 



Its 



CI32] 



109 



302' 
3M' 
30^ 
3C8-' 

3lK 
312' 
3U' 
316-4 

3ia-" 

320- ' 
322-' 
324-" 
326-^ 

32fi-t 
530- 



65 



(410) 267 - 81/2 



(201) 2S0 - 1308 



-202 
-204 
-206 
-208 
-210 
-212 
-214 
-215 
-218 
-220 
-222 
-224 
-225 
-228 
-230 



111 



'-250 



(9) 



1 1-275204 



=1.=. 7 h 109 


:^ =j 7 


ffl » ^ 


c a 






" ^: 'J " 


113 


ill 


» ca a 


- V K 125 





121 



123 



1(5' 



r^U;^-^*!! 18069 ^yi^/U'^'r- 
5530 



T, xv'^;:?., y-;^ r>;^ — 
h 147 




(10) ttS^l 1-275204 

1 . Title of Invention 

Telephone with Adoptive Speed Dial Mechanism 
2. Ciaims 

1. A telephone, comprising: 

- a speed dial memory (107);-aiid 

a speed dial updating unit (109) adapted to update the speed dial memory (107) 
based on calling history. 

2. A telephone as recited in claim 1 , wherein the speed dial updating unit 
(109) includes an outgoing telephone number memory (111) adapted to siore outgoing 
lelephone numbers a5;5»ciated with outgoing calls, and a score keeping unit (113) adapted 
to maintain a count of the number of calls to each outgoing telephone number. 

3. A telephone as recited in claim 2, wherein the speed dial u(xiaiing unit 
(109) includes a threshold unit (125) adapted to set a threshold, such that the score 
keeping unit (1 13) maintains a count of the number of calls since the threshold for each 
outgoing telephone number. 

4. A telephone as recited in claim 3. wherein the threshold is based on a 
measure of time, 

5. A telephone as recited in claim 3, wherein the threshold is based on a 
count of a number of calls. 

6. A telephone as recited in claim 3, wherein tiie threshold is based on both a 
measure of time and a count of a number of calls. 



7. A lelephone as recited in claim 3, wherein the speed dial updating unit 
(109) updates the speed dial memory based on the count of the score keeping unit (113). 
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8. A telephone as recited in claim I , further comprising a speed dial actuating 
element, wherein ilie speed dial memory has a memory location conesponding to ihe 
speed dial actuating element, and wherein (he speed dial updating unit is adapted to 
update the memory location based on the calling hisloly. 

9. A telephone as recited in claim 8, wherein the speed dial actuating clement 
is a button (115. 36y 69). 

10. A telephone as recited in claim 8, wherein the speed dial actuating element 
is a voice recognition unit adapted to translate a voice recognition signal into a stored 
telephone number. 

11. A telephone as recited in claim 8. further comprising a calling unit (121) 
adapted to initiate an outgoing call to a telephone number stored in the memory location 
based on activation of (he speed dial button (115, 361-369), 

12. A telephone as recited in claim 10, further comprising a display unit 
adapted to display the telephone number stored in the memory location (119). 

13. A telephone as recited in claim 12, wherein the display unit (1 19) is 
adapted to associate ihc displayed telephone number with the speed dial button (1 15, 361- 
369). 

14. A telephone as recited in claim 13, further compri.sing a pluraUty of speed 
dial button.*; (361-369), wherein the display unit (1 19) is adapted ro display a plurality of 
telephone numbers and associate the displayed telephone numbers with corresponding 
speed dial buttons (361-369). 

15. A telephone as recited in claim 13, wherein the speed dial memory (107) 
has a plurality of memory locations each adapted to store a corresponding telephone 
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number, the telephone further comprising a memory view button (117), wherein the 
display unit is ndnpted to display the telephone numbers stored in the memory localions in 
a meaningful order based on activation of the memory view button (117). 

16. A telephone as recited in cloim 15, further comprising a calling unit (121) 
adapted to initiate an outgoing call to a telephone number stored in the speed dial memory 
(107) basedon acrivation^of the speed dial button (l 15). 

17. A telephone as recited in claim 16. wherein the meaningful order is a 
series oi*der based on frequency of calling, such that the display unit is adapted to display 
the telephone numbers beginning with the most frequently called telephone number, and 
wherein the calling unit is adapted to call the displayed telephone number based on 
activation of the speed dial button, (1 15). 

18. A method of placing an outgoing telephone call, comprising the steps of; 
activating a first button (117) to cause a display of a speed dial number; and 
aclivaling a second button (1 15) to initiate a call to the speed dial number. 

19. A method as recited in claim IS, further comprising the steps of 
repetitively activating the first button (1 17) until a desired speed dial number is displayed, 
such that the call is initiated to the desired speed dial number when the second button 
(115) is activated. 

20. A method of configuring a speed dial memory, comprising the steps of: 
storing a plurality of speed dial numbers; and 

updating the stored plurality of speed dial numbers ba.^ied upon a call history. 

21. A method as recited in claim 20, further comprising the step of associating 
each of the stored speed dial numbers with a corresponding speed dial button (361-369). 
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22. A method as recited in claim 20, further comprising the step of ordering 
the stored speed dial numbers based on a criterion. 

23. A method as recited in claim 22, where'^n the criterion inclndes the number 
of calls placed lo each stored speed dial number within. a predetermined period of time. 

24. A method as recited in claim 22. wherein the criterion includes the number 

of calls received from each stored speed dial number within a predetermined period of 
time. 

25. A method as recited in claim 22, wherein the criterion includes the number 
of calls placed to each stored speed dial number within a predetermined total number of 
outgoing calls. 

26. A method as recited in claim 22, wherein the criterion includes the amount 
of call time for calls placed to each stored speed dial number. 

27. A method as recited in claim 22, wherein the criterion includes the number 
of calls received from each stored speed dial number with in a predetermined total number 
of incoming calls. 
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3 Field of the Invention : 

The invention is directed to the field of telephony, and in more particular to a 
feature incorporated into a telephone. 



Background of the Invention : 

A telephone is conventionally "dialed" by a calling party pressing a scries of keys 
on the telephone. Eacli key suppression is sensed by telephone circuitry, and converted 
into a corresponding electrical signal, such as a dual tone multi-frequency (DTMF) signal. 
A public switched telephone network (PSTN), or other central switching system, 
interprets these DTMF signals, and routes the call appLX>pnately. 

As a time saving feature, many telephones incorporate **speed dial" buUons. A 
typical telephone incorporating this feature has on the order of 10 speed dial buttons. 
Each speed dial button is programmed by the user to correspond to a particular telephone 
number. When a programmed speed dial button is pressed by the user, the telephone 
circuitry creates a series of DTMF signals corresponding to the programmed telephone 
number, and transmits these DTMF signals to the PSTN. Thus, from the perspective of 
the PSTN, it appears as if the user pressed the keys corresponding to the programmed 
telephone number, when the user in fact merely pressed the speed dial button. 
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As an alternative, some telephones incorporate speed dial functionality without 
providing separate speed dial buttons Tor each programmed number. An example of such 
a telephone is one that has a memory button that works in conjunction with the numeric 
buttons on the telephone keypad. For example, a user of such a telephone presses 
"memory" '3'' in order to call the telephone number programmed for the third memory 
location, and the telephone circuitry acts to produce the corresponding DTMF signals. 

A drawback of each type of conventional speed dial telephone is that the user 

must take the time to initially program the speed dial numbers into the speed dial 
memory. Another drawback is that the user must take additional time to reprogram the 
speed dial numbers in the speed dial memory when circumstances change. For example, 
if a user has her mother's telephone number programmed into the memory location 

corresponding to the first speed dial button, such that pressing the first speed dial button 
results in an outgoing call to the user's mother, then the user must reprogram this memory 
location if her mother'.s telephone number changes, such iis when her mother moves or 
when her mother's area code changes. If tlie user docs.not reprogram the memory 
location, then suppression of her mother's speed dial button will no longer result in a 
telephone call to her mother. 

A drawback related to the time and effon needed to program and reprogram speed 
dial numbers is that many users effectively elect not to use this feature. Such users either 
never make the effort to initially program the speed dial memory when first acquiring the 
telephone, or make an initial programming effort, but never update the programming 
when circumstances change, thereby leaving the :ipced dial memory in a peT)etuaI out of 
date stale. 

Summary oFthe Invention : 

According to the invention, a telephone adaptively updates its speed dial memory. 
For example, the telephone updates the speed dial memory based on a calling history. An 
example of a calling history based update according to the invention is to add frequently 
called telephone numbers to the speed dial memory and to drop infrequently called 
telephone numbers from the speed dial memory. Another example is to order the 
telephone numbers in the speed dial memory based on the frequency with which they are 
called. Still another example is to keep the most recently called telephone numbers in a 
portion of the speed diaJ memory, preferably ordered based on call frequency. Yet 
another example is to keep the most recent incoming telephone numbers in .speed dial 
memory, preferably based on call frequency. 
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Detailed Description : 

Telephone 105, shown in Figure 1, includes a speed dial memory 107 and a speed 
dial updaling unit 109. The speed dial memory J07 siorcs at least one speed dial number. 
According to the invention, the content of Uie speed dial memory 107 is updated based on 
a calling history detemiined by the speed dial updating unit 109. 

For example, speed dial updating unit 109 includes an outgoing number memory 

ii 1 and a score keeping unit l 13. The outgoing numbermemory II bst^ — — 

telephone numbers of outgoing calls, and the score keeping unit 1 13 keeps a count of the 
quantity of calls placed to each outgoing number. The sire of outgoing number memory 
1 1 1 is limited only by the physical memory space allotted thereto. In theory, sufficient 
memory space can be allotted to store hundreds of outgoing telephone numbers, 
effectively maintaining a record of every telephone number called by a typical user of 
telephone 105. In practice, however, a memory size sufficient to store on the order of 
fifty or one hundred telephone numbers should be sufficient. 

Score keeping unit 1 13 maintains a count of the number of outgoing calls placed 
to each number stored in outgoing number memory III. Figure 2 is a simplified diagram 
of aportion of speed dial updating unit U)9, including a ponion of outgoing number 
memory 1 1 1 and a portion of score keeping unit 1 13. Outgoing number memory 1 1 1 
includes a plurality of memory cells 202. 204, 206 .. . 250, and score keeping unit 113 
includes a corresponding plurality of memory cells 302, 304, 306 . 350. Each memory 
cell in the outgoing number memory 1 1 1 is adapted to store an outgoing telephone 
number, and each memory cell in Ihc score keeping unit 1 13 is adapted to store a value, 
such as a count of the number of times an outgoing call was placed to a coircsponding 
outgoing telephone number stored in a cell of outgoing number memory 111. 

For example, cell 210 of outgoing number memory 1 1 1 stores telephone number 
(410) 267-8172. and cell 310 of score keeping unit 1 13 stores the number 86, indicating 
that 86 outgoing telephone calls have been placed to the number (410) 267-8 172. 
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Similarly. ceJl 2I2srores telephone number (201) 280-1308, and corresponding cell 312 
stores the quantity 65. 

When an outgoing telephone call is placed, 5;peecl di.il updating unit 109 receives 
the telephone number of the outgoing call and compares it to the telephone numbers 
stored in outgoing number memory ill. If there is a match, speed dial updating unit 109 
increments the corresponding count. For example^ if a new outgoing call is placed to the 

"number"'(201) 280-1308, spe^ dial updming 

matclies tlie number stored in ceil 212, and causes the count in cell 312 to increment to 
66. If. on the other hand, an outgoing call is placed to a new telephone number, such that 
tlicre is not a match, the new telephone number is stored in an empty cell of outgoing 
number memory II I. and a count of 1 is stored in a corresponding cell of score keeping 
unit 1 13. 

Speed dial memory 107 contains at least one speed dial number. In one 
embodiment according to the invention, speed dial memory 107 contains one speed dial 
number for each speed dial button appearing on an instrument panel of the telephone. In 
an alternative embodiment according to the invention, speed dial memory 107 contains a 
plurality of speed dial numbers associated with only one. or a small number of. speed dial 
buttons appearing on the instrument panel. In cither embodiment, speed dial updating 
unit 109 updates the speed dial memory 107 based, for example, on the count stored in 
score keeping unit 113. 

The updating process can be periodic. For example, speed dial updating unit 109 
can update speed dial memory 107 once each day. once each week, once each month, etc. 
Alternatively, the updating process can occur after a fixed number of outgoing calls. For 
example, .speed dial updating unit 109 can update speed dial memory 107 after each call, 
after every ten csdh, after every fifty cali.s, etc. The updating process can be user 
selectable or programmable, and preferably occurs only when there is a change in status. 

In the embodiment shown in Figure 1. telephone 105 includes a speed dial button 
1 15 and a memory view button 1 17 each coupled to speed dial memory 107. Speed dial 
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memory 107 is also coupled to display unit 1 19. According to this embodiment, when a 
user activates memory view button 1 17, a speed dial number from speed dial memory 107 
is displayed on display unit 1 19. For example, a plurality of telephone numbers can be 
stored in speed dial memory 107, and user activation of memory view button 117 can 
cause one, all, or a subset of the numbers stored in speed dial memory J07 to be displayed 
on display unit 119. 

Jn one exeniplary embodiment, u^r activation of memory view button 1 17 causes 
the numbers in speed dial memory 1()7 to be displayed in a meaningful sequence, such as 
m an order beginning with the most frequently called number. For example, when a user 
first activates memory view button 1 17, the most frequently called number can be 
di.splayed on display unit 1 19. A second activation of memory view button 1 17 will 
cause the second most frequently called number ro be displayed on display unit 1 19, 
while a third activation will cause the third most frequently called number to be 
displayed, and so on. In this way, a user can step through the speed dial numbers 
beginning with the most frequently dialed number and working down towards less 
frequently dialed numbers. According to this embodiment, when the desired telephone 
number is displayed, the user can activate speed dial button 115 to initiate a call to the 
desired telephone number. 

Display unit 1 19 may display additional information along with the di.splayed 
telephone number. For example, display unit 1 19 may display the name of the party 
associated with the telephone number, may display the time/date of the most recent call to 
the telephone number, may provide an indication of the number of calls placed to the 
telephone number within a given period of lime, may provide an indication of the number 
of calls received from the telephone number within the given period of lime, etc. Of 
course, for display unit 119 to display this additional information, display unit 119 must 
receive this information, cither from speed dial mcmoiy 107, ur from a supplemental ■ 
memory thai stores this information. 

'ITi is. supplemental information is intended to assist the ascrof telephone 105 to 
identify the telephone number to which the user wants to place a call. Tor example, 
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presume lliat the user wants lo call a party, and the party is someone Ihc user calls fairly 
frequently so that the pany's telephone number is in speed dial memory 1 07. The user 
can then activate memory view button 1 17 until the party's telephone number appears on 
display unit 119. If the user remembers that the user l^st called the party on Saturday 
night, then as Ihe user steps through the displayed telephone numbers, the user can look at 
displayed data regarding the most recent time the telephone number was called, in 
additionjo looking at the displayed telephone nunrlbers, in order to identify the correct 
telephone number. 

When the correct telephone number is displayed on display unit 119, the user 
activates speed dial button 115. This causes speed dial memory 107 to output the 
telephone number to a calling unit 121, which is coupled to the PSTN or other network 
via a telephone line interface (TLI) 123. The calling unit 121 thus places an outgoing call 
to tlic idcQlified number. Calling unit 121 is al.so coupled to keypad 124 to receive 
outgoing call information based on user activation of keypad 124. Thus, calling unit 121 
can place an outgoing call either based on user input of the telephone number, or based on 
receipt of a telephone number from speed dial memoiy 107. In addition to placing the 
outgoing call, the calling unit also provides the outgoing call information to speed dial 
updating unit 109. Thus, speed dial updating unit 109 can update the outgoing number 
memory 111 and/or the score keeping unit 1 13. 

Speed dial updating unit 109 may also include a threshold unit 125. Threshold 
unit 125 stores one or more thresholds used by speed dial updating unit 109 in managing 
the content of outgoing number memory 1 1 1 and score keeping unit 1 13. An example of 
a threshold stored in threshold unit 125 and used by. speed dial updating unit 125 is a time 
threshold. Based on such a threshold, speed dial updating unit 109 can periodically adjust 
the values in score keeping unit 1 13 to reflect only calls placed wirhin the specified time 
period. For example, if the time threshold is set to thirty days, speed dial updating unit 
109 will adjust the values in score keeping unit 1 13 to reflect only those calls placed in 
the last thirty days. This updating can be periodic, such as once per day, and can occur 
when telephone 105 is on hook and otherwise unengaged. 
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For example, presume that three of the 86 calls lo tclcphoae number (410) 267- 
8 J 72. and two of (he 65 calls lo (201) 280-1308 were placed during the day Ihirty days 
previous to the present day. At a set lime tomorrow, such as after midnight when 
tomorrow begins, speed dial updating unit 109 will adjust the value in memory cell 3 10 to 
be 83. and will adjust the value in memory cell 312 to be 63, By periodically updating 
the values based on the threshold, the telephone numbers stored in speed dial memory 

I07_w]ll be_t_heje!ephpnc number^ to which the niqs[ outgoing calls have been placed _ 

within a recent period of time set by the threshold. Thus» without any affirmative 
programming step by the user, the speed dial memory remains current. 

Another advantage of updating the outgoing number memory 111 and the score 
keeping unit 1 13 based on a threshold is that this process frees up memory space for use 
by new numbers. Thus, if a number has not been called within the past thirty days, the 
related memoiy cell of outgoing number memory 11] is erased or marked for overwriting 
by a new telephone number. Similarly, the corresponding cell of score keeping unit 1 13 
is erased or maiiced for overwriting. In this way. the size of the memory space allotted for 
outgoing number memory 1 1 1 and score keeping unit 1 13 can be kept smaller, since all 
outgoing telephone numbers will not be stored therein. 

A potential disadvantage of using a time based threshold is that telephone 
numbers will continue to age even during periods of telephone inactivity, such as during a 
vacation period. For example, if the user of telephone 105 goes on a one month vacation, 
and thus docs not use telephone 105 at all during the one month period, the entire speed 
dial updating unit 109. and thus the speed dial memory 107. may be wiped clean. To 
prevent this from happening, the threshold can be ba<;ed on usage days instead of calendar 
days. For example, the threshold can be such that all numbers called within the last thirty 
days that telephone 105 was used will be maintained. Thus, if telephone 105 is used 
intermittently, the calendar time associated with the threshold can adapt based on the 
usage. 

Another alternative that avoids the problem of accidentally wiping the memories 
clean is to set the threshold based on a quantity ofoutgoing telephone calls. For example, 
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Ihe threijhold can be set to.500 cnlls» and can be set to cause an update every 10 calls. 
According to this scenario, after every tenth call, speed dial updating unit 109 adjusts the 
values stored in outgoing number memory 1 1 1 and score keeping unit 1 13 to reflect only 
those calls that v/ere placed within the last 500 calls. I| is also possible, uf course, that 
the threshold can he both time and quantity based, such as a threshold of all calls within 
the last 500 calls that were placed within the last thirty usage days. 

Another alternative threshold is bascd'oh~anfduntl>f cairtinierFor^xainp[c,1f " 

first telephone number is called twice, and each call lasts ten minutes, tlien the first 
telephone number has twenty minutes ofcall time. A second telephone number that is 
called four limes, with each call lasting one minute, yielding four minutes of call time, 
may thus be evaluated as having less call time than the first telephone number. 

Regardless of the thresholding sxhcme, when speed dial updating unit 109 updates 
the information in outgoing number memory 111 and score keeping unit 1 13, it then 
updates speed dial memory 107 to contain the telephone numbers associated with the 
highest corresponding values in score keeping unit 113. It is also possible, of course, for 
the telephone lO.i to allow user programmabilily in a traditional sense, whereby a user 
programs in a telephone number to be part of the speed dial system. Thus, for example, 
the invention can allow for one or more telephone numbers to be part of speed dial 
memory 107 no matter how often they arc called, and for all other telephone numbers in 
speed dial memory 107 to l>e adaptivcly set and updated according lo the invention. 

Figure 3 is a simplified block diagram of telephone lO.V according to an 
alternative embodiment according to the invention. Speed dial updating unit 109. 
outgoing number memory 111, score keeping unit 1 13, calling unit 121, telephone line 
interface 123 and keypad 124 operate in like manner lo their functionality as described 
above with respect lo telephone 105. In telephone 105', however, a plurality of speed dial 
buttons, such as five speed dial buttons 361, 363, 365, 367 and 369 are provided. The use 
of five speed dial burtons is purely by way of example, and not of limitation. Any 
number of speed dial buttons may be provided. 
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Rach of the speed dial buttons 361-369 is associated with a telephone number 
stored in speed dial memory 107. According to one embodiment, display unit 1 19 
displnys each of the speed dial numbcns. associating ihem with their corresponding speed 
dial .buttons, so that the user can simply look at the display to determine the proper button 
to activate. According to this example, when the user activates one of the speed dial 
buttons, speed dial memory 107 causes the corresponding telephone number to be sent to 
calling unit 121 . and calling unit 121 initiates the outgoing call and informs speed dial 
updating unit 109 of the outgoing telephone number. 

With as few as five speed dial buttons, it may be practical for display unit 119 to 
continuously display all of the speed dial numbers (or to display them disconiinuously, 
such as by entering a power saving mode and then displaying all five speed dial numbers 
upon a wakcup, such as upon user activation of telephone 105\ such as by lifting up a 
receiver and causing a switchhook transition), however, it may be impractical ro 
continuously or discontinuously display a greater quantity of speed dial numbers, such as 
twenty speed dial numbers associated with a telephone 105* having 20 speed dial buttons. 
In such an example, speed dial memory 107 can be adapted to cause display unit 1 19 to 
display n speed dial number associated with a speed dial button upon a user's first 
activation of the speed dial button, and to initiate an outgoing call via calling unit 121 
upon a user's second activation of the speed dial button. 

Thus, for example, a user can activate the first speed dial button to cause display - 
unit 1 19 to display the corresponding speed dial number (and any other information 
associated therewith for which display unit' 1 19 is configured). If this is not the desired 
telephone number, the user can activate the second speed dial button, causing display unit 
1 19 to display the corresponding speed dial number. If this is the correct telephone 
number, the user can again activate the second speed dial button to cause an outgoing call 
to be placed to the displayed telephone number. 

This embodiment can be extended to enable the user to fixedly program some or 
all of the speed dial buttons. For example, a user can program speed dial buttons 1-10 
with numbers corresponding to tlie user*s friends and family, but can allow speed dial 
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buaons 1 1 -20 to be adaptiycly set and updated. The grouping of programmed speed dial 
buttons in one group (1-lOX and adaptive speed dial buttons in a second group (1 1-20) is 
purely by way of example and not of limitation. Any configuration of speed dial buttons 
is possible according to the invention. 

The aforementioned embodiments are based on outgoing calls. In each of the 
embodiments the speed dial memory 107, outgoing number memory 111, and score 
keeping unit 1 13 are adapted to be updated based on outgoing caUs. It is also posTible to 
have the speed dial updating unit keep track of incoming calls, sucli that score keeping 
unit 113 maintains data reflective of the incoming calls along with or in place of the 
outgoing calk. For example, score keeping unit 1 13 can keep track of information such 
as the number of calls received from a telephone number, the amount of call time for such 
calls, time and date of last received call, and any call related information, such as Caller 
ID data, associated with such calls. This information can be thresholded in a manner 
similar to that described above with respect to the outgoing calls. Further, if a call is 
received from a telephone number stored in outgoing number memory 111. Caller ID data 
associated with the incoming call can be associated with the telephone number so that 
display unit 119 can display the Caller ID data when it displays the telephone number 

Caller ID data can also he provided by a central office or private branch exchange 
(PBX) to which telephone 105 or 105' is coupled. For example, a field in speed dial 
updating unit 109, or in an associated memory, can store Caller ID data received from the 
PBX or central office in conjunction with the storage of a telephone number in outgoing 
number memory 111. Tlie central office can be further configured to provide a service to 
an incoming caller whereby the central office provides call history data to the incoming 
caller. Examples of call history data include the most recently called telephone 
numbcr(s), an ordering of most frequently called telephone numbers, based, for example, 
on calls placed since a threshold time or within a threshold number of calls, an ordering 
of incoming call sources, based, for example, on frequency, etc. This call history data 
may, of course, include Caller ID data or other call related data associating a paity name 
or other information with a telephone number. 

Tlie speed dial memory 107, speed dial updating unit 109 and calling unit 121 
may he realized jointly or separately as integrated circuits, for example as part of a 
proces.qor, such as a digital signal processor. Such a processor may be a special purpose 
processor configured solely to carry out the functions described herein, or may be a 
processor configured to carry out conventional telephone call handling functions in 
addition to the inventive functions described herein. 
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4. Rrief Descrintion of the Drawing : 

r 

Figure 1 is a simplified block diagram of one embodiment of a telephone 
according to the invention; 

Figure 2 is a simplified diagram of a ponion of the speed dial updating unit of the 
embodiment of Figure I; and 



Figure 3 is a simplified block diagram of an alternative embodiment of a 
telephone according to the invention. 
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1. Abstract 

A telephone adapiively updates its speed dial memory (107). For example, the 
telephone updates the speed dial memory (107) based on a calling history. An example of 
a calling history based update according to the inventi6n is to add frequently called 
telephone numbers to the speed dial memory (107) and. to drop infrequendy called 

telephone nuiiil>ers froiri the"speed diarmemnry (107): Another cxaraple'is to order the" " 

telephone numbers in the speed dial memory (107) based on the frequency with which 
they are called. 

2. Representative Drawing 



FIG. 1 



